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(54) COLORED MICROLENS ARRAY AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To realize a color filter array and a microlens 
layer by using a thin layer by a method wherein the 
thickness of a very small region in a foundation member 
on which a colored microlens is mounted is set by ^ 
means of a color and focuses are set in such a way that 
they are situated on nearly the same plane. 
CONSTITUTION: A burying material 15 is deposited in 
grooves in opening parts in a light-shielding film 3 so as CfcO 
to have a film thickness corresponding to the focal 
distance of a colored lens. The burying material 16 is left 
only in the opening parts; it is removed in other parts. 
The burying material 16 whose thickness is different is ( C j 
deposited in opening parts in a first photoelectric 
conversion region and a second photoelectric conversion 
region. Then, a smoothing layer 5 is laminated; ups and 
downs are formed on the surface; the film thickness of a . 
foundation film which is formed of the smoothing layer 5 r 
and the burying material 16 is decided according to the 
focal distance of a colored microlens formed on the 
surface. A tricolor color filter array and a lens-shape formation layer 35 are formed on it. When 
they are heated and melted, they become semispherical; an isotropic etching operation is 
performed by making use of them as a mask; color filters 31b, 32b, 33b are formed to be 
convex-lens-shaped. Thereby, it is possible to obtain the colored microlens in which position in 
the optical-axis direction have been adjusted according to colors. 
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■< ^^m^mmyyxwm^mmt^mi^n^y^y 
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fcit 5 iB«^wfev^ ? p uyxvwmyimo 
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(D^^-f^uuyxcom^mc&j-^iAm^^ 

^ 9 n UyXofetcjS DT£*6?,5jt 8 Xf y 7°^^ty 
C£^i^5§!*IM4 v 5$/c«6HB»©WfeV^ 
^nbyX<DSKI^S;o 

y v 3 y soffit -AftimniEftTxmytmKm c 
«Hii- & v^- * a u y xm t mm , 

MfB s'-r £ n byX?m> MfUJWfc ffi^J£ft;fcffi»fe<D 
Wfev^npyX>S%*x RfT^IB^^-ycofe7 

[flsfcJRi 0] r^cgB^J^n/c^/NSH^-vy^^ 

MIBr^ifBS7K/^.;L'±tMIB?Mvffi [ li/^ -y ^§^?ra 

Wfiv-i'^ni/yXA^&t), P/fSIBfe^^-y(Dfe7 
-r ;!/ ^ 7 b-f L xmttZ? % c i: T 5 * 5 -ffi 

[%0^cDPfflr4iMSj§] 
[0 0 0 1] 

[S^cDWffl^lf ] *%BJ!«W6v-i' ^ a U>X7 U 
[0 0 0 2] 

7^#MLTitt^"rs 0 mint, ts^~m\m\mm. 

g^plM 2 u 3 ymw. l o^Btcii* i: LT^m 
KM^n^. 7t«^^li||2tt± > H^b^V^ftU 

*f8£T5„ oO^S^^2{C^UT0tkL^V^ 

*SfK^JS^© 1 {* r ;l/ 5 mc <fc o TS^c ? n s 
a^fll 3 WliSI 4 £ft L T«S 5 ft, ^«^^Sg^J,X 
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7te«^T^^7t*S^IScr)±^ C<7)«£«? «fc ? 

-r;l/^i otis 0M*fcfWfe7f 

ftSggrr^t ft«£&M#0_hfc:<:<Dfgi#£a5 «fc 5 

wsfb^H^m/i i i^Mt§„ ccd^hi i 
±jcM%uyxmi 2«?ns, n^uyxei 2 

ii^^nbyXB^ft^ H^L&vfflfiUyXk: 20 

[0 0 0 3] $l£*{±±^OJ:5tc^?&ls fpfSM, 5feft 
7-fVl/#£^&JgLTfe7-f;l/*7W£J&i£U M 

teSk±.mc?'{?uu>xm*Bf$.tz>zt-?\ hi 3 

fttCttll-ffiHffctfLT^So 30 
[0 0 0 4] 

[fg0J!*«LJ;9i:-r5iS®] 
iffitfcV^Ttt 3 ffig(Dfe©fe7 4 )V$?£mm LTfi7 
^l^Tl^^Jg^LT^cD'T 5 , Hi 3^£ft3£ 
?t7^^nl/^Xgl 2 fcjfi)tli3 0liBng|Ji:o®lt 

3 p*i p © tfi tnxymsmm. 2<\<owt** 40 

[0 0 0 5] i?T< *^£DiWtt, S%3feCQ£>7 
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[0 0 0 6] 

imM*Mm?%fc*b<D^m ] ±iBge<p&i$f s/c 

t> , ±IEE#JfiE^fcfe£gter SMfEWfevY * n u 
^X£-&7cfc:ESLTf§£n§ 1 L < «; 2 W±£>8 

t%>„ mrc, ±mm&^^5uuyx%mw?%mm 

v Y ^ n bvX©Jlj£)miw|- s FE±fc:fiiB - f 5 «fc 5 
[0 0 0 7] #3&K©Wfev-r*n^yX©»&751£ 

Mtcfe7^;l/^ii^Sf§||i Xt-^7 0 ^, v-f^n 
7^;b^Jit|IS-r5^2Xx-y7fcs M?ti5^? 

we v ^ o u y x^sa^ij zfttc^$~yic&^T±m 
uyXBmMm*^$-~y<7?z>m3X7-v7°t, 

fiJci-§m4xx-y7fc, mtmzmm^nrcm^yx 
mmMSRrs±nmy << !v^m^±myyxmmM 

T%>m5XTvXt, K{mz>z-t?£mmtirz> 0 m 

iz. _h!BJH4Xx<y7°tt, ±IBbyXB«ffMil^» 

XB^ffMif^fflffi^^S j; 5 tfflaf §{b^w®ni 
@feSCfc^ffifc1-5 0 MtCs _hf2J?!l Xx'y7°&, 

^7ctgB5ij*nfc^aa^ofeo67 -f ic & ■=> t± 

SBfe7^;l/?ii^ffMt-5^6 Xx>y7^#ty;i 
1i£T£ 0 Mfcs ±SB^2 7>x-y7 3 «, JFM-T^t^ii 

uyxo)mcMjibbx±muyxmmMM(D 
mm^m^t % m 7 * r >y 7^t? & t t?% 0 

[0 0 0 8] Mt, ±IBS«co®/J«cOMJ¥^^ 

v-Y ^ n uyXcDfefcjS tJTSi&SS 8 Xf -y 
[0 0 0 9] $fc, *%0^^^-g|f*}ifigHiis n. 
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FjT^iEfi^-ytDfe7 -1- 7 W t LTli^f § c 
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[0 0 1 1] £fc s A^-Hf*ffiftgHO»jg^±, 
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XB«Mf£^--yXir §®6Xx'y7°£:, 

5S7 7f77t ¥«Cfi^$ft;fc±IBbyXM 
«$JiK;t/_hfBft7 ;l^S£±!BbyXmWMS{ll 
frB^ftx-y^yXU ±IBfe7^^^li^«^ic 
fiK^ LT JifB^rS Blc ^fev-r * n byXgp^flMT § 

[0 0 12] 

[ffffl] *%0;lO#&v^nbyX7 Wtcjcftfcf, 
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©U^XBttMI^v^f ^ n by xm<DMm^$~y 

ff«MS#byX«k:jt^U LM7X^iLrv 
X ^ & t/fe 7 ^ 7 W £^7i ttx >^ y XT £ "f 3 
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[0 0 13] CCOM^ fMl?tl/cfe7-f;^7 
b^&C>V^^nbyX^So/cSt^-0(7Dji©Wfe 

^^^^uuyxm^ytnmmmmimm^L 

TBBS1-SCfc^pJtli:ftt) N £«ggcDjagfa±;&tf 
X5 7cD»jaf^0P>ft£o $/c, tfivY^nl/yX 
10 7b^#^H&FB^Se©ft7^;l/:?7b'f £ LT 

So 

[0 0 14] 

-cuiiK-rs. hi«, *mmcim^&-?^tuuyx 

1 7 {c^^ft/fcap^fc^jES-rsas^fcara-^^ftb 
tv^o m i ke^t, i/unyis i (Dmmi^y&ft 

20 <D)t«^g6ffiiS2^H^i:LTff?iJ«{i-^fi8*ftS„ c 

^m^b^mmm^m-r^fvryyic^fxMi 

i^TS CCD (Charge Coupled Device), 

B B D (BUCKET Brigade Device) ^fMcQflMC) 

3 ay/mm 4 ic mm s ft s o ii^fli 3 » 7 ^ % m <o mm 

©PngPk: iotiC fcHft&^jf if 5 J: o TStoiA 
SftT^FS^^ffi^JfM^ftSo ^©¥Mil5^S« 
t ftJST 5 CD T h 3 o C t0¥?t 1 5 ± lc m<l& ©Wfe 

^ a byx*wj^tia?ij$ft % * n b 

yx«)ts^^isi(2 <o±ap*a5 5 tEH^ftSo 

g-Wfev^ ^ p byXW ^ttJfiJtJlMPgp©*^ 
S-rs«fc5fc:^*ft, Mt«(itfiv^^n 
by Xtc «fc o TtttiJ $ ftfcfe^*7t«S^1- 5 s f^J^ 
«\ Wfev-f^nbyX'3 Ui^fe, lR)3 2«,1ffe, IWJ 
40 3 3&Wfi"£&So dcDWfevY^DbyX<Dfedai| 

lis iSt&tfWoHiSfe, Mtc, isyy, Wy^R 

byx^fe^#M^®^{ciSCT5i^^*)t^ff 6ft 
SJ;-5fc3^fig?ft5!&\ »$b<(i¥^tf»5o v^r 
* n uyX<D^t%&te vyXm^m^z £ r^fe 
1"SClfctcJ:D, S§i/HibyX#*4gf*Ofe(cj;DS 
i65>ftSo tfev^^n^yXS^IM« 
50 ©sa^J/^-yfcti, *^-7?StjSi;/cS^©iB^J/^ 
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&nm&. § * n is>x%-&fcic gas LTf# e> 

sis, *#$K3ig^ nMffimmt&%imf$.*m^%<D-v, 
[ooi5] cDmmmn&vmnmct gii 7 

^$nfc^*^fe7^;l^&tf<t<^ji (IrIH6, 7, 
8, 9, 10, ll)*^S&7^;WU'ft^ 

*S<: B'J"3"fnfcf, Mv^^nl/yX3 

1~3 3tf— O©Jg0fi7^;V*7W£fil#tLTV 
5o co^fe-v-f^npyX^ffli^Si;, fi7-frt/*;£ 

^TOMUi 2 fcifijg LTffM^tiSo 
[0 0 16] coign, Hi 4(^n5<fc5t, Wfe 

mmn&(Dn±ic&%rcib, mi 4icmmRzf&mx^ 

£ ti§ <k a lc * n 3 3 tc Aft LfcftHtfft* 

[0 0 17] ^l&^if^Oitto^^ffi? 
pyXoHigT^iTHi, fi7^^7W*v^nl/ 

xm 2 *#fiauTUi^f5o ±.mhtc£ a t^^stc 
<t ^ r i/ u 3 >ss 1 ±ic %,n%mm 2 , mm. 4 , 

n5o £©CCDSH*aBWSJl5;&g8ijli:LT\ n 

3&<d, wmm&vWi&mz 3 a*ni-§ 0 h^l 

3 a^y^-^y^U ¥ifS 5 ©±{cit7-Y ;1/ 
^3 3 b^-tf^^«tffMf § 0 -f&fr-S, ¥?#Jl5 
^-htilM 3 fe«05fe-feS 3 3 a^ilU 7tfhUi?Xh 

LTH2 (a) K^nS7*h^h2 0*<i3ft 

fet*fr«)t«g^isai5^*a53sfeS3 3 a/st^ 

[0 0 18] &fc, fglfiO, ffl*fcf*fi©Sfcfijg3 1 
a^¥rll5Rt;W7^;P^3 3 b {caSt-So H^L 
&</ ^fe$#©)ftB£glfiJ£<E>BBB^* - >tc J; o Tift 
feH3 1 a*/^--y^U ¥rt/l5±^7^;l/^ 
3 1 b&tfW7^;l/*3 3 b^^V^WaMTSo 
•fftfr^, lfefeJi3 1 a^¥itii5StfW7^;l/^3 3 
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bfcSUBU 7t bUVXb 2 0%$fefejl3 1 a(D±m 

icmtntZo 7*bi-> : 7sb2oicm3&(Djtn^mn 
m<D^$~y%mytu iif®bT0 2 (b) t^^ns 
7* h 1^* h 2 0*^1 1 mcttt%%nMwm.mm 

^I^fei3 1 afctt^Sfo Bk>fc7* h^X 

[0 0 19] m&lC ff!2feO, 0J*fcfilii&tD?ftfeJf 3 
10 2affll5, *7^;^3 1bStff7^;^3 3 

l^^-yt t }:otMl3 2a%/^^>'^U ¥ 
?#jl5<D±^7^;I^3 1 b, H7^;W3 3 bRXS 

B&owt&m 3 2 a £¥!tJi 5 , ^7^;b^3 1 b^r; 

»7y;L'^3 3 btc^jit, 7* 2 0*566 

H3 2aO^BSic8fn. 7* hk>*Xh 2 0fcfg2 

(c) fCzR$nS7* hUi?^h 2 O^^fi^TS 

20 ^m$L^mffi*m5w&&n%o c<e>7#m>^7, 

b 2 0**?X2tLXXy<?-y?%fT\,\ f& 2 QIC ft? 
$3 2 btLmto 3,-Dfc7-tbV-JXb2 0*?ggij 

mc&-Dxm%?%o 

[0 0 2 0] tl^~-7^)l$ 3 1b, 3 2bM'3 3b 
flIAfcfPVA (#i;i£-;l,7/l/3-;l/) , 
|g^ici!©JS (fflMiT 

cttmmvhz. c?lx, H2 (d) fc^^nsi 

•5fC, M^tfflHc0fecDfe7^;V^3 lb, 32 b&tf 3 
30 3 bfcJ;oTfi7-f;^7W*MJn5, fe7-f;U 

[0 0 2 1] ^fc, Wfev^^pi^yX©ffM#Iito 
l/^T0 3^#fl9LTSi^-r5o 03{c*3V^T02il^JtS 

[0 0 2 2] S-f, MlBb/c#/®C c fc^Tfe7i';l/^3 
lb, 3 2 bSt/3 3 bfre>%%&7<{;)/&7l"(%j!] 

S3 5%«us-rSo byx§yjfMS3 5Wt^t? 
•y ^ a uyxomww —y\z.&r>x>^—~y 

So -f&fr-S, L^yXSUffM^3 5(C7^- hbv^Xh 2 

/ -n $ — y t m m <d m L & V ^ X >y ^ y ^ - y It 
b, IlftLTH3 (a) t^StlS J:5fC7* 

h 2 o ^jS)tfii 3 tomnrnftzmsmtifenzo -«7 

* h l^X h 2 0 ^VX^ £ LXUyXm&ftiM 3 5lc 
"D^Tmft&x.y?y?*ft\,\ E3 (b) tc^^ns 

so j: 5 1 uyxm&m 3 5 (Do %m%m 3 omam^c 
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[0023] ctu*s m^nrnwrn^immmmz^ 
otitic wmmc^m^^ ^vbis-yxwBfsm 

3 5 <E>Uj£tf&7-r;b#©ftliMu 19 tfgv^ScDt©* 
3SSt«. ^>XWMl3 5^fe7^;l/£(DiyuD 
& {gHMlS Mm L T $ffl! £ € 5 o f§Bl! L /c u y XWM 

m,m3 5i^ H3 (c) icTTs^n^^vicmmmfjic^ 

S£«J;3J§^ jgflSjftfc 3 5 ©MS© 

H3 S^Efiffitftf £ D 

[0 0 2 4] c 5 LT\ §fe7^;l/^±tl^yXWc^ 

mnntcyyxmmm3 5**#§„ coi/^eis 

yXMBMM3 5ftJ^e.R I E (Reactive Ion Etching) 

m<Dmm^v7-y?%m\ uyxmjfMM3 5, fe 

7^M3 1b, 3 2 bSt/3 3 bfc'yfy^LTl 
3 (d) Kjj^nSJ;? t^fi7^M^tQUyXlt 

>XMflMJf 3 5*^fig-rsiSKfe7^;U^3 lb, 3 
2 bRtf 3 3 b i:CHWW5vy^WWSi; 

ihT^/cfecD^P^l 1 3^fe7-f;^^3 1 b, 32bS 
3 3 bi^48ft7^;I/?7WiiU>^jSl3 
5 £ <D ffllz Bj$rT ZCtlCkL £ tl%m±.~f %>£.£•& 

[0 0 2 5] fe7^;l/^Oftil©ffM77&tO^TH7 7 1 j 

^^y*S*ffll^T»»gP±tfe7-f;V^^fig'rS73 
jfcfc^LTfeD, H7S.tfEI9^*3^TIIIl £*fJSf5 
SI5^ fc: |i?-ft*f £tt L T »?, frfr § gU^OUi^ 
BSf^o ^-f\ 07£>S£ft3<J:3teCCDtgi]&$<D¥ 

tmi 3 wMpgp^a^ cj; 5 \mmnm 1 4 a ~ 1 
sstg^nso £obi»c[p]ei (b) tc^^nsj; 
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[0 0 2 6] -ISWfC, UttUyXTfcjlifi 

7t«^ii^± ic $ ffi 1- s /c 46 ic it m tti L CD 

[0 0 2 7] £©«fc3fcj££#Ji8LT#:£6v 
-< ^ o UyXofiicjS tT^g-Wfev^ 7 n IxyXoftMi 

§#fev-r * p uyXcDM&mmicftfc Ltem £ e &s 

16^1 ^WfebyX^^gBIttjSD/i^ 1 ©M» 

§<> ffljAtfi & *mzoM&uyX(DMmm\z 

©p^pgpt^^tijAMi 6^?5t, ^-fiDflfioap^caji 

#1 6*ffl?>o il(D«t5U:LT, lg 1 Stf® 2 £>)£SS 

?)o 

[0 0 2 8] ^(D'iks ¥?tl5*«®f5 0 ddfS 
t> fM? ft/c^E 5 ©±Mii % iliA#l 6£OiSi63A 

30 ^gjgtCjS UTS^*^ ¥)f Jl 5 ^ffljA^ 1 6 5> 
^^SMa^fflfcffM^ti^^fevY^PbyXtDil 
^ESifcJtSLJTll^Si&^nSCfcfcftSo £<D=fca 
im^tlTcC C Djiligi5tKML/c73r£t J: t), 0!|* 
3fecofe7^;l/^7P-Y?rffMf §0 £<D7^;l/^ii 
<D±teUyXmftf8M 3 5 ^figfSo 7* h WTs V 
2 0Sr^L, cnt^^nl/yXTW^^-y 
^RBU Ii{iLTS5 (a) fc^f i d tc 7 * h 
X h 2 0 3 © IH9 Pg|^« 5 «J^^# § 0 o CO 
7* H/^h 2 0^VXXhLTM7jttx>y^y^ 

40 ffV\ H5 (b) ^^l-^atjfi^lISO^Pg^HcS 
5 U>Xm&J$,M 3 5 o C (DUVXWBf&M 3 5 

§UJft£g3 5{±, 05 (c) t^nSJ;5fi:^ffl5l^ 
ti^T^tttaSo £tDfc*> iPSiaagttfe7-f;l/ 
^ tDl^ «fc D fei^ < *>ofe7 ^ ;l>*<DBfo& «fc 0 fefg < 18 

[0 0 2 9] £<DflpyX^tDpyXSyjfMii3 5^V 
X^tLTilV^TR I ECReactivelon Etching)^©^ 
^14xy^-y^ffv\ fe7^;^^3 lb, 32 b&tf 
50 3 3 b?rx>yf-y^LTgI3 (d) {C^^nScfc^t^ 
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[0030] sfiY^r ^ n u^XoM^t is« 

^yXofuB^tilll'f S7a£<Df& v^^ni/>XM 
^ffi^fet jS LJTISSf § c t ic «fc o TfenJIb^fe 

^jfmt s wc-3^t0 6 £#m Lxmmt s Q rast 
g^iM^ftwso 

[0 0 3 1] Wt^Lkkor^MlcX-DTi/Va 

ymm\±^ ftmmmmm, mm:3, tmm 4, 

¥i#S5, 3 1 bs 3 2 b&tf#3 3 bfcjg 

fiSofSo ^^l^ri^CLhtigi €>l^yX§!J 

*ffMt-§fci6«UyX§UffMl3 5 a^mmtZo \y 
yXmftMM 3 5atili ofecffi^^nuyXfc 

yxwmmm 3 5 ^£slt uyxmBim 3 5a§# 

So &7^;l/?7W<0J:tg2C3I/i'XiSJg 
fi!c1-S/ci60U>X§UJfMl3 5 b^li«-rSo U>X 
1MI3 5 b (i^ 2 ©feCWfe^'T ^PU>XiCl3S 

c©±k:, ®2 07 1 e«^^^^coiipg^advx 
ig 2 o^w^ii^^rfflpg^^^uyx 

§yffMl3 5 b^Rt£LTPyXiUMi3 5 b£f# 

So [b», ^3o&^^«^-rs^«^^(/)P^ 

Pg^Cl^yXSfMH3 5 c*8U ^CDfficOFfflPglSCQ 30 
1>>XMMI3 5 cPtSf So cl<D«t3tLT, 06 

(a) S2M3©)Ki8 
MI«&^©P»lPg^5^l^XMffMJi3 5 a, 3 5 
b&tf3 5 c£M&5J¥£"?*iaf SCfctfTfrSo 

[0 0 3 2] C©l/yXiMl3 5a, 3 5bRtf3 

X§iMl3 5 a, 3 5 b&tf3 5 cli, 06 (b) \Z 

xmBf&m<Dm-£^ttfcLfcmm mm) t%s 0 h<d 
fefcjs era wss^tifea pyXto uyxm&m 40 

113 5§VX^ tLTffl^TR I EfOf^ttx-yf-y 
X^t?V\ €s7^;l/^3 lb, 32 blklf3 3 b£x«y 
fyXLtl6 (c) CS?n5J;^t67>f^7l/ 

-r^oL/yxm^M-rso cut, jS^hi3omp 

* n uyXM%m set tr, Al^§ i 

[0 0 3 3] %&\syZ<Dm<D&l&ftfttC-D^TW 1 0 
TfctK ^Ur2yS«i±tffM^n/c^«g^M 50 
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2, mwm3, umi&iitgvet-stir^&o z-<di?&(d 

Wmt, U>X1MI3 5 t h h 2 0 

[0 0 3 4] 3cf\ ¥MJf 5±cD£Wc^fe£tlfcfi7 

■r;l>*ja> M^HS20fi7-f;^S3 2^ffMf S 0 

uCD^2CDfe7^;l/^l3 2 £7* hU-v^Xh 2 0^1 

*uu ^2feo)te^gssus#^<DMpgp{£:aM , rs«fc 

•5 fc v-r ? n U yXV ^ - y ^rE^ L fd£, ilfi LTl 
£>lfflPg|5#£M©7* h Ui>~X h 2 0 £&£U 0 1 0 

(a) <Dm&t&%Z>o 7* hUisXh 2 O^XZlCb 
T?i20fi7^/^l3 2^X7fy^U HI 10 

(b) icmi£n%&5icm2<Dx,nmmmn&*(DmjL 

g|5±tC(D^2^fe7-i'^^ji3 2^-To C£D^2© 
fe7 ^ ;U 2 £ 3 2 fc0J * (S'SpfMltc ioTWLTg 

io (c) ^£ns<fcMcfiu-yx«K:jjStiy-rSo c 

fttc^oT, l2©fi©tfeY^^nl^>XMiS„ 
[0 0 3 5] ¥?IB 5 StfH 2 <Dfe<D*rfev^ * 

nU>X3 2±£&feSft;rc^3tf)fe7-f/I/*l3 3£ 
JfMt~S 0 C©l3©fi7-<;^a3 3 £7* 
h2 0££*iJU ^3fe©7fe«^^#^^r^PgRt 
Saf S J; 5 lc v-f £ n U > X> - y ^Rt^ L ft it 
lift LT o ©HaPSP#W*K>7* h h 2 0 £R&£ 

U 010 (d) ©«^t#So 7* hUv^h 2 0£ 
VX^^LTlg3CD€l7-i';V^ji3 3*Xyfy^U 
010 (e) fc^?ft3£5fc^3fe®tt33?&^ig&& 
^(DFjflPg|5±t0^3©fe7^;l'^ii3 3^-To C 
<0H 3 ©67 3 3 5;iA(ftoiaiii: «t o xm 

i!6LT0io (f) K^^nScfcd^ia^yX^t^ 
•TSo cfiicxiT, m3(D&(Dii&^^zuuyXffi 

^!#So ^«tcLT, liofeov^^ni/yXMi 
SCi:^-e^So 

[0 0 3 6] V-Y^DbyX^TmitLfc^ 
#)t«^^tMJSLTv^^n^yX^f@SiJt^fe 
t-Sctft^P.nSo FiJx(i\ ^4^u\syXffi±lc 
m l ©TM^S^g^Fmtfclg l vx^^JFM 
U mife^fefSo IlYX^^igU ± 

fBv>< ^ n U^XP±t^ 2 ©)t«^ffiiag|5^%M?L 
Lfc|g2VX^^jtLT^2fe^fe1-So C<D&* 

§kmzm&ztirc^-(5ui<yxffi%mz>0)x&% o 

[0 0 3 7] ±^bfcM^^f^uyyX(Dmwm'i^ 

(Dmmicifcmt%>£ttfasmx&%o mpui, 01 it 

^^tiS*7-rfe B B^SB5 o^H 1 fe7^;^ 2 

K ^2fe7^;U^2 2&tf : m3 67' ) ';l/^2 3*^* 
Sfe7^;b^7^5 2tcMffl-TSC t^TtSo 

-sug^gfi 5 o xm, mmnm, ni^mm, m 

ifB^^?)*SriSlli^^>y^l5 K $ft^'^l5 1 

SteTM^$tlSfe7^;l/^7^5 2S0 : f*li^^X 
S5 3fc«feoT«ifig?tl5 0 COJ;5&A7-i«l^ 



(8) 
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01 5£^£tt3«fc5fcg:^*;l>ffl£S 
e&77 ftfr & Mfi^S < Mx. S , g^*;HSfc# 

* ^-7$H,S^S« 5 0 ©fe7 ^ 7 W 5 
Xf%3&<D&<D%&?<>(?uU>X3 3frZ>l3:&fi&? 
ulsyXT W 5 4£iIi§T3)mS^*/Wc*fL 10 

[0 0 3 8] I^yX§yjfMlii: LTii^OJi?^ 
fix M*fc£0 3fc^£ft££feW*nuyX©^fi)c7J 

Sfcfev^Tttras (a) ic^n%isyxm&®.m3 5 

&^Sfcft9> 7^H3 1b, 7-f 3 2 b&t?7 
-<;l/#3 3 b±te7* hl/^b 2 0*Mt5. 20 
T\ 74- H/^h 2 OfcftSg&^JgglcjSCTHIia 

(b) x-yf-y^U ^y^y^^ntcy^bu 

i^x bzo zmwLrmm ( c ) < ^ wc$s/£ 

[0 0 3 9] Sfc, ll«m«tl£fe<DV^nuyX 

jifisa^a-^^raDffifi^K^b, rm^ G\mR 

[0 0 4 0] 

WfcU-C«Sit5(0?, ttDv^n^yX^ttfc 
cofe7 >r ;V^itJI LtfMLfefi7 -r 7 W 

y XtD^ffM Ls 7f>^j:oTc (DM^ 

67^W7L"ftiLt 1 fe7f ;l^7 W*V-f ^ 
nuyXfbrsoT&^^nuyXKMS'JtcfefcjSS 
TSdfctf"?^ 67Y;^7WtLtIIWI5f 

0f5^^fev^^nUyX^ffl^/c*7-Hf*SfigB« 
fl*oatS¥(Dfe7^;V^7KI^gfcLfti\ 
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lar s c t # ri^ u- y xjr d isaasc t «t 9 £ c r c 

®tb Alftfcttt LTfc i^ffiTtf, y Xi& D IB 
[0ffl©f«¥«£] 

[0 1 ] *fg9J3<0Wfev^ £ n l^yX^StfiSfitilffl 

[0 2] fe7-f;l/^«©^^J^rXig0„ 

C0 3] £fevY*nl^yX*H#««8S{;:JB/S?-5 

[0 4] twwsi 3 wtMij^i-ifSHo 
[05] M^-hm^^^-f ^uuyx^mwmim 

[0 6] ffl^M^SWfe^^^nbyX^Hf+Jl^S 

[07] 67>r;i/^*^ > rsxs*itt^'rsfc46©»f 

[0 8] fe7^^^^ffM-rsi@^i^-r5/cJ6©iii 

am 

[09] &7<cji>*%j&i$ l 'r%xm*tmit%rcib<Dtt 

S0c 

[01 o] ^fev-r^nuyx^fig-rsffi©!®^ 

^TI@0 O 

[011] *^-Ma B B^gB(D^*f?IJ^^T§»Tffi 

0o 

[01 2] a^HKJl^SfifcWfev^p^yX* 

fflv^cf?ij^1-|ffffi0o 

[01 3] tj£#©v^*uuyX£Wf 5@{*S«gg 

[01 4] *mm^&~?'<?tiuyx%^?z>m{m 

[015] 



[016] £6v-r£nuyX£W"f 

[017] ^<oti^-mwmmm<o\n%mtmm 

0o 

1 ->UnySi 
2 

3 mmR 

4 lenii 

5 ¥M1 

1 3 mm 

20 vx^yy'xh 

3 1 f&l&Wruls-yX 

3 2 ^2fev^^nix-yX 

3 3 %3&?JtmisyX 
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15 



# PjtW 5-206429 
16 



[02] [HI 4] 





(10) 



# MW- 5-206429 



(a) 



(b) 



(c) 



[06] 



(a) 
(10 



(e) 



(f) 




v 3 v 2 
31b 32b 33i 

-rr^ sTT^L 




b 

3 
•4 

J—/ 



3 2 



[0 1 0] 



20 



■32 



E^sr— 32 

=3=? 



E 



20 



32 




-33 
7 



/33 32 



[08] 




(a) 



1 1] 



23 ^2/ 



50 



[01 5] 

t 













> J. 



/5 



1 3] 



■5/ 




[01 7] 




[01 6] 

t 



[012] 



5Q 




53 
54 
•51 







A 






/ / 



















































-54 
-5J 



